Sciatic and femoral nerve neuropathies are commonly encountered causes of lower extremity dysfunctions. The sciatic nerve originates from the L4-S3 spinal nerves of the lumbosacral plexus, and the femoral nerve from the L2-L4 roots of the lumbar plexus. Traumatic, compressive, ischemic, neoplastic or idiopathic factors can lead to neuropathies of these nerves. We report a case of a 17-year-old male patient undergoing right hemicolectomy surgery following an abdominal firearm injury and with weakness around the right hip, knee and ankle in the postoperative period and paresthesia in the right knee, lateral part of the leg and dorsum of the foot.
Introduction
The sciatic nerve originates from the L4-S3 spinal nerves and exits the pelvis by emerging from the large sciatic foramen beneath the piriformis muscle. It consists of lateral (peroneal fibers) and medial (tibial fibers) trunks. The sciatic nerve has no sensory branch. The lateral trunk remains taut without elasticity when opens into the sciatic notch, and has less flexibility in the face of tension since it is larger, contains less connective tissue, and has fewer fascicles than the medial trunk [1, 2] . Since the sciatic nerve runs around the hip joint, trauma is the most common cause of proximal sciatic neuropathies. Compression of the sciatic nerve may occur due to hip operations, fracture, needle biopsy, sitting on hard surfaces, scar tissue and hematoma after injection, endometriosis inside the pelvis and long-term immobilization in bed [1, 3] . The most common symptom in patients with sciatic neuropathy is weakness. In severe nerve lesion, paralysis develops in the hamstring muscles and all the muscles below the knee. Lack of sensation and paresthesia are also commonly encountered, and most patients experience disysthetic pain inside the nerve's area of innervation. Loss of sensation occurs below the knee, and the Achilles reflex is often not elicited or else is significantly hypoactive [1, 2] . Nerve conduction studies and needle EMG may be useful in the diagnosis and evaluation of traumatic sciatic nerve lesions. Nerve conduction study can help differentiate a lesion in the proximal part affecting one or both trunks of the sciatic nerve from a lesion occurring in the distal part after the nerve has divided into the peroneal and tibial nerves [1, 2] .
The femoral nerve passes through the pelvis retroperitoneally by combining fibers from the L2, L3 and L4 rootsand enters the lower extremity by passing beneath the inguinal ligament. It innervates the iliacus, sartorius, pectineus and quadriceps muscles. Sensory branches leaving the femoral nerve innervate the anterior internal part of the pelvis, while the saphenous nerve innervates the inner part of the leg [1, 2] . The femoral nerve may be subjected to compression in association with pelvic or retroperitoneal hematoma, tumor or trauma. Neuropathy is characterized by a decrease in quadriceps muscle strength causing instability in the knee, by a decrase sensory symptoms in the anterior thigh and the inner surface of the calf. Localized pain may sometimes be present in the inguinal region or iliac fossa [1, 2] . Patellar reflex may not be present at examination. Weakness in the iliopsoas muscle indicates that the superior lumbar plexus or L2 and L3 roots are affected. Weakness in the hip adductors similarly suggests lumbar plexopathy or L2 and L3 radiculopathy [1, 2] . Femoral and saphenous nerve conduction studies permit differentiation of femoral neuropathy from lumbar radiculopathy. Weakness in the quadriceps muscle and myopathy leading to atrophy, radiculopathy and myelopathy must be distinguished at differential diagnosis.
Careful clinical examination and electrophysiological investigation will assist with confirmation of the diagnosis [1, 2] .
We report a case of a 17-year-old male patient who had undergone right hemicolectomy surgery following an Medicine Science International Medical Journal abdominal firearm injury and who developed simultaneous femoral and sciatic nerve neuropathy in the postoperative period.
Case
A 17-year-old male patient with no previous known disease suffered a abdominal firearm gunshot injury one month before presentation. He was brought to hospital in an unconscious state secondary to intestinal perforation and underwent partial right hemicolectomy. Difficulty in walking, weakness in the right lower extremity, diffuse pain from the lower back to the posterior surface of the right leg, paresthesia and fatigue accompanying pain has developed in the postoperative period. The patient consulted with these symptoms to the Erzurum Regional Training and Research Hospital Physical Medicine and Rehabilitation clinic. The pain was continuous, but was unassociated with movement and did not worsen with strain. All joint extensions were full and painless in both upper and lower extremities at locomotor examination. He moved with steppage gait pattern without support, but had difficulty in walking up and down steps. Lumbar joint range of motion was full and painless. Scar tissue was present in an entry hole 2 cm to the right of the L4 vertebra in the dorsal region and in an exit hole in the lateral aspect 7 cm to the right of the umbilicus. The straight leg raise and Laseque test were negative. Disesthesia was present in the anterolateral surface of the left lower extremity and the dorsum of the foot at sensory examination. Muscle tone in the upper and lower extremities was normal. When muscle strength examination was performed based on the Medical Research Council scale, right hip flexion was 4/5, knee extension 3/5, ankle dorsiflexion 0/5, ankle plantar flexion 2+/5, and hallux dorsiflexion 0/5. With the exception of these muscles, all motor examinations in the upper and lower extremities were within normal limits. Right-side Patellar reflex was normal, right-side Achilles reflex was hypoactive, and there was no pathological reflex positivity. The patient's superficial, pain and joint position sensation was normal. There are not diameter variation was determined at extremity measurements and are not vasomotor symptoms, such as swelling, increased temperature or color change were observed around the affected right foot and ankle. Complete blood count, erythrocyte sedimentation rate and C-reactive protein blood biochemistry were within normal limits. Sacralization and a fracture line were present in the right sacrum and the L5-S1 fusion region at lumbosacral x-ray. Zone 1 fracture in the right sacrum and the L5-S1 fusion region was evaluated at abdominal computerized tomography (CT). At abdominal magnetic resonance imaging (MRI) performed post-injury determined were interpreted as indicating psoas hematoma that occasional hemorrhagic densities, relatively greater thickening in the right iliopsoas muscle compared to the left. Sacral MRI revealed cortical irregularity, edematous bone marrow and an existing fracture line in the right sacrum, and also significant thickening in the right sciatic nerve from the point of emergence from the sacrum to the proximal thigh compared to the left, and edema (sciatic nerve injury).
The examination and imaging findings were evaluated as femoral nerve neuropathy secondary to psoas hematoma and sciatic nerve neuropathy secondary to sacrum zone 1 fracture. There are any findings were encountered at lumbar MRI, and electroneuromyography (ENMG) was performed. Right peroneal motor amplitude was not recorded from the distal aspect, while very low amplitude was recorded from the proximal aspect. Tibial and femoral motor and saphenous and sural sensory amplitudes were lower than left-side measurements. Needle electromyography (EMG) revealedintense acute denervation potential and pronounced thinning in muscles with right peroneal innervation, chronic neurogenic motor unit potentials (MUP) and a mild thinning pattern in muscles with tibial innervation, but any pathological findings were in the paravertebral and other muscles. These findings were reported as compatible with severe right sciatic peroneal branch neuropathy, mild partial tibial branch neuropathy and mild partial femoral nerve neuropathy.
The patient was enrolled in the rehabilitation program in our clinic. Pregabalin 75 mg in 2 oral doses daily was given as medical treatment for the lower extremity pain and disesthesia. Foot care instruction was given in order to prevent pressure injuries. Reflex AFO / low foot brace were prescribed to assist walking, and walking training was provided with orthesis. An 8-week physiotherapy program was initiated consisting of electrostimulation (20 min) of the lower extremity muscles (particularly the bilateral dorsiflexor, plantar flexor, evertor and toe dorsiflexor muscle groups), proprioceptive, strengthening, tensioning and walking exercises after hotpack (20 min), right hip and knee proprioceptive, strengthening, tensioning and walking exercises and ambulation training.
At muscle strength assessment following the rehabilitation process, hip flexion and knee extension were 5/5, ankle dorsiflexion 4/5, ankle plantar flexion 4+/5, and hallux dorsiflexion 2/5 and the patient's ambulation had improved significantly. The patient stated that he was able to walk up and down steps on the stairs more easily, that he could walk on rough surfaces without tripping, and that the disesthesia (neuropathic pain) in the anterolateral surface of the leg and the dorsum of the foot had also decreased following pregabalin therapy. The patient was informed of the results achieved during treatment and of potential conditions that might arise. We also obtained a written consent form from the patient for these results to be published as a case report. The patient was discharged with a home program and clinic check-ups.
Discussion
This case is significant due to development of footdrop and walking difficulty following sciatic and femoral nerve injury (peripheral cause) concurrently with psoas hematoma secondary to intra-abdominal firearm injury and sacrum fracture.
Sciatic neuropathy can develop due to focal lesion at the hip or pelvic level and also femoral neuropathy can develop due to focal lesion in the retroperitoneal region or at the pelvic level. Lesions may include demyelinating, axonal or mixed axonal-demyelinating injury and partial or complete nerve severance [4, 5] . Traumatic, compressive, ischemic, neoplastic or idiopathic causes may be involved in the etiology of sciatic and femoral neuropathy. Traumatic injuries may include femur fracture, hip dislocation or fracture, laceration or posterior compartment syndrome, or, as in this case, may be associated with firearm injury [5, 6] . One of the causes of femoral nerve compression is retroperitoneal hemorrhage in patients using heparin or oral anticoagulants [7, 8] . Retroperitoneal hemorrhage can lead to femoral neuropathy femoral in two locations along the course of the femoral nerve. One location is in the iliopsoas gutter due to the rigid surrounding fascia and the other location is at the inguinal ligament [9] . Sciatic and femoral neuropathy can appear with motor and sensory deficits [4] . Sensory loss may be observed in the posterior thigh, lateral leg and the entire foot in complete sciatic nerve lesion and in the anteromedial thigh in femoral nerve lesion.
Sciatic and femoral neuropathy occurred in our patient in association with a firearm injury at the level of the right lumbar region 4 months previously. ENMG examination was compatible with severe partial neuropathy of the right sciatic peroneal branch, mild partial neuropathy of the tibial branch and mild partial neuropathy of the femoral nerve. According to the generally accepted view, the peroneal part of the sciatic nerve is more severely affected by injury than the tibial part. The common peroneal branch in our patient was also more severely damage than the tibial branch. Drop foot, weakness in right hip flexion and knee extension, hypoesthesia in the sural nerve dermatome and disesthesia in the posterolateral part of the lower extremity compatible with the level of injury were present at clinical examination. There was not Achilles reflex. Sciatic and femoral nerve damage in our patient developed in association with secondary to sacrum fracture and psoas hematoma related to intra-abdominal firearm injury. Retroperitoneal hematoma can be diagnosed using imaging methods such as USG and CT [10] . Hematoma was initially diagnosed in our patient with USG and CT, and USG was used during follow-up.
One retrospective study scanning 303 patients presenting with foodrop reported central causes in 31% of cases and peripheral causes in 68%. Peripheral causes include common peroneal nerve lesions, L5 radiculopathies, polyradiculopathies and, rarely, pure sciatic lesions [11] . Kim et al. observed that 22% of sciatic nerve injuries at the hip and thigh level treated surgically between1968 and 1999 were associated with firearm injuries, 18% withintragluteal analgesic, antiemetic, antibiotic or local anesthetic injection, 17% with hip or femur fracture and dislocation and 5% with hip arthroplasty [12] . In addition to the low level of hip arthroplasty, increased injury due to firearm injury and injection may account for these factors being frequently seen in earlier decades.
A retrospective screening study of 190 patients with sciatic nerve injury at the gluteal level between 1962 and 1997 by Huang et al. determined etiological causes in the form of injection in 164, knife injuries in 14, pelvic fracture and hip dislocation in 11 and contusion in one. Positive results were achieved at a level of 78.2% following neurolysis, epineural neurorrhaphy, nerve graft and nerve exploration performed for therapeutic purposes [13] . Yuen and Onley investigated the clinical characteristics of 73 patients for whom electrodiagnostic examination was requested due to sciatic nerve neuropathy. They described absence of paralysis of the dorsiflexor/plantar flexor muscles of the foot as significant evidence for early or better clinical improvement [14] .
The treatment of femoral neuropathy developing in association with hematoma in the iliacus muscle is controversial. Treatment varies depending on the rate of hematoma formation, the size of the hematoma and the level of neurological injury. Conservative treatment is recommended in hemodynamically stable cases, with mild or moderate neurological deficit, with no active hemorrhage and with hematoma developing in association with bleeding disorder and anticoagulant therapy, while transarterial embolization or surgical decompression are recommended in other cases [10] . Whether or not surgery is performed, it is important to initiate a rehabilitation program in the early period in cases of femoral neuropathy. Methods such as an appropriate exercise program for the quadriceps and hip flexors, walking aids (sticks, knee locking pads), EMG biofeedback and electrical stimulation can be used as a rehabilitation program. Improvement may be expected within 1 year in 70% of cases [7, 16, 17] .
Our patient stated that he had been admitted to the emergency surgery department due to intra-abdominal hemorrhage and intestinal perforation but that he had not undergone surgery for repair of the sciatic nerve. He was admitted to a physiotherapy and rehabilitation program for the resolution of loss of muscle strength and walking difficulty. Joint-protection therapies were recommended. An orthesis was prescribed when instability was determined at gait evaluation even though the muscle strength of the ankles was good, and the patients received training in this. Our patient's knee flexor and extensor muscle strengths were 3/5 before rehabilitation, but were fully restored after rehabilitation. Footdrop was present on the right, for which reason he experienced frequent trippingand difficulty going up and down steps. On a flat surface he was independently mobile with a steppage gait. The patient's gait pattern and inclination, elevation and difficulty in walking up steps were overcome with a reflex AFO/short walking device. Lumbosacral plexus lesion, radiculopathy or mononeuropathy may be missed at differential diagnosis in patients presenting with similar clinical findings. Electrodiagnostic study and imaging must be performed for differentiation [5] . Our patient was investigated in terms of lumbar pathology, but this was not considered at differential diagnosis. Our patient benefitted partially from all treatments and was discharged in an independent ambulatory condition. We think that the desired target was reached since our patient was started on neurological rehabilitation in the first month after injury.
Conclusion
Traumatic injuries of the sciatic and femoral nerves are multifactorial in origin. In the event that sciatic and/or femoral neuropathy is determined enrolling the patient early on a rehabilitation program is important in terms of preventing permanent nerve damage and potential future disabilities.
We report a case of a male patient who developed femoral nerve and sciatic nerve injury associated with sacrum fracture and psoas hematoma due to firearm injury and consequent footdrop. However, disability was prevented since rehabilitation was initiated in the early period.
